Local areas of subarticular bone erosion occurring in rheumatoid arthritis are a typical manifestation of the disease (Cruickshank, Macleod, and Shearer, 1954; Steven 1949) .
Occasionally they may be large enough to produce mechanical weakness, although the majority of spontaneous fractures in rheumatoid arthritis occur through uneroded areas of bone (Badley and Ansell, 1960) . Such large osteolytic lesions may present diagnostic difficulties. This work presents two cases of rheumatoid arthritis where giant erosions of the femoral neck occurred, resulting in pathological fracture.
Case reports CASE 1
A 66-year-old male was referred for orthopaedic opinion with a 33 year history of rheumatoid arthritis, the problem at the time of referral being fixed flexion of the knee preventing walking.
When seen he was taking Indomethacin 25 mg. three times a day and was not, nor had ever been, on corticosteroid therapy.
Examination
There was a 35°flexion deformity of both knees with flexion to 1200 on the right and to 100°on the left. He had severe rheumatoid involvement of elbows, wrists, and digital joints in both upper limbs.
Both hips had an almost full range of painless movement and the movements of feet and ankles were only slightly limited.
The erythrocyte sedimentation rate was 45 mm./1st hr (Westergren) and the latex-fixation test was positive at a dilution of 1 : 160.
X-ray films of the hips at this time revealed wellcircumscribed, osteolytic lesions in the femoral head and neck on both sides (Fig. 1 ).
Fracture
He was therefore placed on the waiting list to be admitted for investigation and further assessment, but 8 days later, whilst walking downstairs at home, he felt sudden pain in the left hip and heard a loud crack. He was admitted to hospital the same day when he had the clinical features of a fracture of the left upper femur. X-ray films revealed that a displaced fracture had occurred through the osteolytic lesion in the left femoral neck (Fig. 2, opposite 
Treatment
This was treated by excision of the left femoral head and neck and replacement with an Austin Moore prosthesis. At the time of operation the osteolytic lesion was found to be a smooth-walled, bony cavity lined by a thick membrane which was torn at the fracture site and filled with blood clot. Result Post-operatively he made uneventful progress and 3 months later he had a full range of left hip movement with no pain. He has subsequently undergone further surgery on his knees.
PATHOLOGY
The cancellous bone of the femoral neck was almost totally destroyed by an osteolytic lesion, 2-5 cm.
diameter. The contents of the lesion consisted of soft brown tissue. A similar contiguous lesion, 1 5 cm. diameter, was present in the head of the femur, and another, separate focus, 2 cm. diameter, which had destroyed the femoral neck cortex at the articular margin (Fig. 3) . The articular cartilage around the fovea was replaced by dark tissue and there were numerous small erosions around the articular margin (Fig. 4) A 63-year-old male with a 6-year history of sero-positive rheumatoid arthritis, was admitted to hospital, having fallen 9 days previously when a chair on which he was sitting collapsed. Examination He complained of severe pain in the right hip and was found to have a fracture of the right upper femur. His general condition was good. He had rheumatoid changes in the knees, wrists, and hands, with subluxation of the metacarpophalangeal joints and ulnar drift of the fingers. On admission to hospital the erythrocyte sedimentation rate was 59 mm./lst hr (Westergren), haemoglobin 11-8 gm./100 ml., with normal white cell and differential counts. The latex-fixation test was positive.
Radiology of the right hip revealed a large osteolytic lesion in the femoral head and neck and a fracture through this site. These appearances were thought to be highly suggestive of a metastatic deposit. (Fig. 6, opposite) .
A radiograph taken 20 months previously (which was not available on admission) showed a small osteolytic lesion at the articular margin in the superior part of the femoral neck (Fig. 7, overleaf) .
Treatment
The following day, the head and neck of the right femur were excised and a Thompson femoral head prosthesis was inserted, using Simplex acrylic cement.
The subsequent course was interrupted on the fourth post-operative day by a posterior dislocation of the prosthesis which was reduced with ease under general anaesthesia.
Result
The present clinical position is that 6 months after operation the patient had painless flexion of the right hip to 10°above the right angle with no deformity.
This patient has never received steroid therapy.
PATHOLOGY
The femoral head showed replacement of the articular cartilage around the fovea by dark tissue, and a large bilocular osteolytic lesion containing soft haemorrhagic tissue occupied almost the width of the femoral neck.
Microscopical sections showed replacement of the perifoveal cartilage by fibrovascular tissue with a heavy round cell infiltration, typical of rheumatoid arthritis (Fig. 8, overleaf) marginal bone was absent (Fig. 9, opposite) Bickel, and Ward (1952) . Vertebral involvement of this type is also well recognized in ankylosing spondylitis (Baggenstoss and others, 1952; Kanefield, Mullins, Freehafer, Furey, Horenstein, and Chamberlin, 1969; Wholey, Pugh, and Bickel, 1960) . One of the cases described by Baggenstoss and others was found to have Bence-Jones proteinuria on one occasion and originally a diagnosis of myelomatosis was entertained.
The pathological findings in the two cases presented here are essentially the same. Both show re- placement of articular cartilage by fibrovascular tissue corresponding to the classical pannus of rheumatoid arthritis (Collins, 1949a) although this is not, as commonly held, pathognomonic. The osteolytic tissue in Case 2 is of the type found in any inflammatory process, but similar to the appearanceseenfrequently in the typical, small, subchondral cysts of rheumatoid arthritis (Cruickshank and others, 1954) . The more fibrous, less cellular tissue of Case 1 is consistent with the findings in longstanding rheumatoid granulomata (Collins, 1937) . These findings, although non-specific in themselves, when considered with the clinical and serological data, can only be regarded as representing massive involvement of bone by rheumatoid granulation tissue.
Erosion of bone at the chondro-osseous junction is a typical early manifestation of rheumatoid arthritis (Cruickshank and others, 1954) and the lesions in these cases are presumably an exaggeration of this process. However, the large lesion of the femoral neck in Case 1 is some distance from the articular margin and may have developed from a focus of granulation tissue arising within the marrow spaces (Collins, 1949b) . Castillo, El Sallab, and Scott (1965) have suggested that there is a direct relationship between the size of rheumatoid erosions and the degree of physical activity. This, however, is not supported by the fact that Case 1 had suffered extreme lack of mobility for the previous 12 months. Neither patient received steroid therapy, which has been described as causing an acceleration of bone destruction (Murray, 1960) .
In both cases reported here, giant osteolytic lesions were present with only minimal radiological evidence of hip joint arthritis and with no previous history of hip pain. It would appear that the presence and size of such erosions is not, of necessity, related to the severity or duration of the generalized rheumatoid disease. This bears out the observations of previous workers (Cruickshank and others, 1954) . Pathological fractures of the femoral neck in rheumatoid arthritis have been reported (Haider and Storey, 1962; Devas, 1965) , but in no case was there a pre-existing, localized, osteolytic lesion. These were thought to be stress fractures in osteoporotic bone, this view being shared by Badley and Ansell (1960) who reviewed spontaneous fractures occurring in patients with juvenile and adult rheumatoid arthritis.
The management of cases in which a pathological fracture has occurred through a giant rheumatoid granulomatous lesion of the femoral neck is excision and replacement by a femoral head prosthesis. This permits early mobilization of the patient and a rapid return to painfree hip function. Where there is severe involvement of the hip joint by rheumatoid disease, it would seem reasonable to perform excision of the femoral head and neck followed by total replacement arthroplasty (McKee and WatsonFarrar, 1966; Charnley, 1968) . In those cases where no pathological fracture has occurred, as in the right hip of Case 1, the management is less clear-cut. In any such lesion there is a possibility of mechanical failure and the level of activity of the patient is obviously important in assessing the probability of fracture. Exploration, curettage, and packing with iliac bone chips is theoretically feasible. Excision biopsy and prosthetic replacement would seem to be indicated where there may be doubt about the cause of the osteolytic lesion. The presence of surrounding sclerosis is stated by Cruickshank and others (1964) and Steven (1949) to indicate quiescence and healing of the disease process and can be regarded as an indication that the lesion is unlikely to progress.
Summary
The clinical and pathological findings are presented in two cases of giant granulomatous lesions of the femoral head and neck, one bilateral and one unilateral. In each case a pathological fracture occurred and was treated by excision and prosthetic replacement of the femoral head. Neither patient had received treatment with corticosteroids.
The clinical management and histological findings are discussed.
